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INTERIM  REPORT 


Title: 

INVEOTOATIONS  OF  SUBSTANCES  OP  12B»-Te  AND  laBPETITrON  OP 
alpatov-davidov’s  experiments. 

Author:  P.  S.  Kanwnov 

SHORT  DESORIPHOM  OF  THE  PRINCIPAL  WORKS  FOR  THIS  PROPOSAL. 

In  IfiOS  Kemenov  and  Bonchev  ClJ  suggested  that  stimulated 
emission  of  gamma-rays  is  possible  if  the  following  conditions  are 
fulfilled:  CO  there  exists  a  ganuna-ray  transition  in  a  nucleus 
between  two  excited  states  m  ChighD  and  n  Clow^  and  the  lifetime 
of  the  upper  level  Is  much  greater  than  the  lifetinw  of  the  lower 
level.  T  »T  .  T  <10"^S,  Ctt3  gamma-ray  energy  is  less  than  ISO 
keV.  -n^ese  co'^ltlons  make  possible  the  population  inversion  of 
the  levels  W  /'N  -  t  and  the  cross  section  for  stimulated 

emission  o  to  be  sufficiently  large.  The  authors  til  proposed 

HSltVp 

fw"  this  exp^rlito^nta  th«  lsom*r 

In  several  works  a  Russian  group  reported  the  observation  of  pairs 
of  gamma-rays.  1 .  e.  stimulated  emission  with  the  above  Isotope 
12.31.  These  experiment*  were  mtatnterpreted  because  the 
cross-section  /or  the  stimulated  emission  has  been  calculated 

with  gr^at  error  which  wcs  Ident  1/led  by 

experimental  cross-section  is  very  big  <ra^=d.  AkIO  cm  >  and  it 
is  in  drastic  contradiction  with  the  predicted  In  t43  Cthe 
<llscrApancy  than  10^ 

Kamenov  tS-73  calculated  the  correct  cross-sections  for 
interaction  and  showed  that  the  calculated  value  coincides  with 
the  experimental  values  obtained  by  the  soviet  researchers  CE.33. 

Kamenov  and  Petraklev  183  showed  that  the  amplification  M  of 
the  stinuilated  radiation  along  the  axis  of  a  cylinder  with  length 
I  and  diameter  d  Cl  »  d<0.1  end  can  bo  tons  of  orders  of 
magnitude,  and  the  power  of  the  gamma-radlallon  along  the  axis  - 
kW.  Kamenov  and  Petraklev  [03  showed  that  the  width  of  the 
amplified  line  is  less  than  the  natural  on.  Cof  the  corresponding 
transitions,  and  that  effect  can  be  measured  in 

also  calculated  that  the  critical  concentration  for  Te  Cfor 
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ganuna-ray  generation?  is  Ko  5:  n/Yi^=0. 0307,  here  n  Is  the  number  of 
excelled  nuclei  and  n  Is  the  number  of  all  nuclei  Cexciied.  ground 

^  j  •  A 

state.  Impurities?.  Again  in  tOl  the  authors  show  that  If  Te  la 
irradiated  with  thermal  neutrons  in  a  reactor  with  a  neutron  flmc 
i  Cl. 2  -  2?,10**  nr'cm^s  for  a  period  sufficient  for  reaching  the 
maximum  activity,  then  the  concentration  of  the  excited  nuclei 
will  be  approximately  tbs  critical  one  and  the  generation  of  the 
gamma-radiation  la  expected  to  Increase  exponentially  with  I 
CFlg. A.  ?r73.  If  the  thermal  neutron  flux  Is  smaller .enrichment  of 
the  exited  nuclei  will  be  necessary  CKo  >  0.0307?. 

IM  SPITE  OP  THIS  NEW  RESULTS  AND  DEVELOPMENTS  some  scientists  Cfor 
instance  Baldwin  and  Solem  tlOJ?  continue  to  think  that  the 
cross— seetl on  for  stimulatad  emission  Is  very  small  and  the 

experimental  results  of  Alpatov-DavldoVs  group  12.33  are 
fallacious.  ICamenov  showed  fill  that  the  work  of  Baldwin  and  Sblem 
1103  Is  not  correct  and  that  the  cross-section  for  stimulated 
emission  Co  ?  Is  comparable  with  the  cross-section  for  Moessbauer 
effect. 

The  conclusion  from  the  experiments  and  the  calculations  In  the 
cited  papers  Is  that  the  construction  of  a  ganmna-ray  laser  is  a 
techn.tcaL  end  comporol  tvely  Inexpensive  task.  The  energy  storage 
In  the  active  element  of  ***"^eBe  Is  more  than  lo’j/g.  The 
applications  of  such  a  device  with  monochromatic  and  concentrated 
In  one  direction  radiation  are  obvious  and  we  do  not  discuss  them 
in  the  present  report  Csoms  applications  are  mentioned  In  [ISJ?. 


SOME  NECESSARY  ANALYSES  AND  EStPLANATI  C»IS. 

We  have  no  doubts  about  Russian  experiments  C2.31  and  about  our 
calculations  of  the  cross-section  for  stimulated  emission  C5-73. 
but  we  understand  very  well  that  it  is  necessary  to  repeat  these 
experiments.  The  repetitions  can  be  dene  with  other  suitable 
isomers  such  J^s  and  90  on» 

We  think  that  the  crucial  point  in  this  experiment  must  be 
searching  the  substances  which  have  a  tfreat  concentration  of  the 
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excited  nuclei  and  a  ^reat  NCHamsbaxMr  recot llese  /actor.  Only 
recoilless  gaema-tiuanta  can  produce  stimulated  emission  while  the 
intensity  of  the  double  energy  peak  depends  of  the  concentration. 
The  following  considerations  must  be  taken  into  account; 

1.  laSm-Te  Cand  llOm-2n5  have  transitions  CSS  keVD  Cand  24  koV3 
which  «-e  Moesabauer  Ones  and  the  effect  of  Moessbauer  was 
etoserved  in  different  substances.  This  is  very  important  for  us 
because  by  studying  the  recotlless  factor  tm  for  the  effect  of 
Moessbauer  one  can  calculate  the  recolllesa  factor  for  stimulated 
*Rilssion  tm. 

E.  The  cross-section  for  excitation  of  llOm-Sn  Cvdth  thermal 
neutronsa  is  hundred  times  smaller  than  for  125m-Te  and  the 
necessary  concentration  is  difficult  to  reach.  Therefore.  liOm-Sn 
must  be  studied  only  with  the  effect  of  Moessbauer  and  after 
reaching  the  necessary  parameters  enrichment  of  the  excited  nuclei 
will  be  obligatory. 

3.  Alpatov-DavidoVs  group  has  not  reported  such  Moessbauer 
»>q>6rriEiAnts 

4.  For  the  substance  BeTe  the  expected  value  of  Debye  temperature 

Td  is  Td  >  400  K  and  the  reeoiUess  factor  for  the  effect  of 

Moessbauer  must  be  fm  *  0.7B  -  O.fi  at  the  temperature  of  liquid 
Hfil. 

5.  If  Td  and  fm  have  these  values,  the  recoil  less  factor  for 
stimulated  emission  must  be  f.ste  0.1,  which  is  the  value  used  by 
Alpatov-Da Vidov's  group  (2,31. 

6.  In  the  stimulated  emission  experiments  Cwhere  double  energy 
peak  caxllO  keVD  is  observed  (2.313 »  only  the  quantity  Co^^faS  can 
be  found.  Sb.  it  is  necessary  to  know  f.  which  can  be  determined 
from  the  effect  of  Moessbauer  fm. 

7.  All  Moessbauer  experiments  can  be  done  with  natural  Te.  For 

stimulated  emission  experiments  enriched  JO  124-Te  is 

Inevi 

As  it  is  seen.  these  experiments  are  extensive  and 
interdisciplinary  ones  and  can  be  performed  by  a  big  team  of 
different  specialists.  We  have  begun  such  a  work  with  French 
scientists  from  CEA.  CENTRE  D* ETUDE  BRUTERES  LE  CHATCL.  FRANCE. 
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SHORT  PLAN  OF  WORKS 
Natural  Te: 

1.  Preparation  of  the  substance  BeTe:  a5  with  heating  of  the  mixed 
1:1  Be  and  Te  Clike  the  Russian  experiment  C8.3i:>;  W  with 
mechanic -chemical  synthesis  in  a  mill;  Cboth  from  natural  TeD. 

2.  Preparation  of  sources  and  absorbers  for  Mbessbauer  effect. 

3.  Preparation  of  Moessbauer  vibrator  for  measuring  at  zero 
velocity  Cresonant  absorption!)  and  high  velocity  Cnot  resonant 
absorption!) . 

i.  Preparation  of  a  cryostat  for  llguld  nitrogen, 
a.  A  Cryostat  for  temperature  of  liquid  helium. 

O,  A  planar  detector  with  efficiency  s  fc  O. 6. 

7.  Spectrometric  equipment. 

8.  Irradiation  of  the  sources  with  thermal  neutrons. 

8.  Heasurements  with  natural  sources:  a5  with  vibration  and 
without  vibration;  b:>  with  self -absorption  at  different 
temperatures. 

10.  Determination  of  fm  and  calculations  of  f». 

Enriched  Cm  08  >0  124-Tej 

If  the  results  of  measurements  are  positive,  the  above  equipment 
and  vorks  will  be  necessary. 

EXECimON  OF  THE  PLAN. 

For  Phase  I  we  have  completed  the  following  items:  l.b!>»  S  -  4 
6s  7. 

The  work  continues. 

Supplement: 

A  list  of  roferenceSt 

Mailing  address: 

Prof.  P-  KamenoVfc  Faculty  of  Physics.  Sofia  University. 

J.  Bourchier  blvd.  0.  Sofia-1164,  Bulgaria 
tel. C 00-309-2362-70-83.  fax:  6003093396  33  376 
e-mai  1  pakaffiiPphys .  uni  -sof  I  a.  bg 


4 


,  TQ  :  PHONE  NO.  :  00441715144960 

from  :  FACULTY  OF  PWSICS  SOFIA  UNIUB^ITY 


SEP.  18. 1996  1 :37PM  P6 

PHD»«  NO.  :  359  2  9625276 


Rttfarencas. 

1 .  P.  Kimenov.  T.  Bonchav,  Compi. Rand.  Acad. Bulg.  Sei .  *10,l£ClSeroil03. 
a,  V.  0.  Alpatov  at  al.  .  I zv.  Acad.  Maufc  USSR,  ser .  Fix.  Criiss.3»  80. 

eoia  Closes 

3.  V.  ©.  Alpatov  at  al.  .  Proo.  Conf.  on  Nucl.  S^aaetroaeopy  and 
Structure  of  Atomic  Kucl. •  Jurmala,  14-17  April  1087, 
Leningrad. p.  £S4 

4.6.  Baldwin.  J.  Solam,  V.  Ooldanskil.  Rev.  Mod.  Phys.  ,  S3,  ft87, 

C1081> 

B.  P,  Kamenov.  Corop^^.  Rand.  Acad.  Bulg.  Stei.  »  41.  S  C10883  BB 
B.  P.  Kamenov,  Nuovo  Cimento  D,  13/11,  Cnov  10013  »1369“1 377 

7.  P.  Kamenov,  A.  Petrakiav.  A.  Apostolov,  Intern.  J,  of  Laser 
Physics,  v.  B  No  3  CMar  — Apr .  lOwB.'  p.  307“313. 

8.  P.  Kamenov.  A.Patraklev.  Bulg.J.Phys.  10,  Noa  1/3  Cl 0021  31-41 

0. P.  Kamenov,  A.Patraklev,  K.  Kamenov,  Intern.  J.  of  Laser  Physics. 
v.B  No  2  CMar -Apr.  10033  p.  314-317. 

10.  O.  Baldwin.  J.  Salem,  Nuovo  Cimento.  v.  16,  N.  6,  B27  C10Q43 

11.  P.  Kamenov,  Muovo  Cimento,  answer  on  1101.  10OB  Cln  presai 

13.  Raport  to  TT^e  American  Physical  Society  of  the  study  group  on 
aelenca  and  technology  of  directed  energy  weapons.  Rev.  Mod.  Phys, 
VOl.B0.Ne3.  part.  II  . July.lOST.pp.  SI-S20O. 


